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This report; is the seventh-of a series of wrtten QiDrterly br~gress 1Fprts
'wiUchI preCee the, B'ifal TedChfla R4nt3yI9~rt. Thi- repoft simu-izes
tbei~vrk done in omnnectin with the mexernkt4 6ee~ntoi f et~1~

of cygen, iiitrogen aiO argm mixtures franOatober !7, 1965 to Decaber31j,. .1965.

This do mnt =y riot be. rapoducedor- pb~shed in any, fonn in wboe: or7 Ij-
mkat without prior aproval of the GcrJerxne&it. 'Since thiis is a pzcgresa, re,&-t,

b ifoatonberein is tentative, &dx subjec- -to_ changes , 4=rrecticn,, an4'
moificatiris. Since tis report-has been ialeased rirto Air Fbrc ievis I
and~ iO prOV31 in, arder to 616ite~dissrutnatxn of, teclljica infoatidn, the

info~tio n nai her~ein does ot necossarily ref lect the Views of the

Notoce I-~asbe toOT
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%Uis is the Seventh Quartey Pztygres Report on the o rxi>nta detenninato
of latent heats -aind enithalpy data of o ygen-nittogen-argon three--b-zn7nt
mi~xtures, Forty -.dxb-m*es are being studieff-at pressure levels rangihq fran

0.l o 25atmoverthe ar, of c x#5sitions frbmi 100% oxygen to 100%nitipqen3
and frain 0.0% to 5.0% argon in the terur rne 1090 R -to 400*R. Details

gkmrn in Quarterly Proress Report. i(1). - cdifications to the emdui~nt ae
r-_Vorted in quarterly Progress Reports 1-1(2),? _in(3),j IM(), v(5 , aild vi36).

This report smrrizes the enthaJ py data ocbtained dizn the past quarter.

400



II, OP.ERAM IM N f=IE7CAIONS
During this quarter contird experimental dfficulties were ex enced

during enthalj measurarnts on sub-cooled liquid swples in the flco
* calorimeter° Mbile earlier zxlifications of the cold exit piping had

~ixiproved systmn stability, furthez nrdifications perfomed during this
quarter successfully solred the stab iy prpblem. Meanix dta
-are being dtaine x ti!iy at 1250R doan to about I at ssaeke pressure.
7he measuremnts progrm is again in full swing to cmplete the low

teiperature measurenents in the fl6w calorimeter,

Durika a routine calibration of the wet test meters, a sijnificantchange in Calibration was found for the process stream meter. 1he
problem was identified as n il leakaan -ekin the meter. -Mie probloh was
"_iedied and -he affected- entblpy data points, were rerun. Other than
this, the calibration of the meters shw randan variations which are
less than *TO2%. TMhis is consistant with the variations during previous
quarters.
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III. IDERIMENML LATA

' wo htbdred and one -enthalj runs have been nade in the flow calorim
during the past quarter, no-kmg a total of 2458 runs since the begiining
of the project, Due to malfu ionA _of a .wet test =ter, one set of
runs (sixty-six poiits) was repeated after mter xrepai. '3erefore, one
hihdred and thirty-five va-lid data points were obtained. T gas irxtures: wre studied. -7he mcminall cngpsitions are given in Table I along with
the -actua dmpsitidns_ as de-eme by, yas "%Atma

-tables H Is th+ me as re ent a ,p charye and 11560-11T is the entbaIP
notmalized to a c:mn- inlet tenperature of 560"R as described -in Quarterly
R eport 3I. Although figures of the plotted data are 1ot presentedr the L
agrement and cmnsistency is as good-as the data plotted in the previous
-Quarerly Reports-,k
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Tab1e 2
-X E -IE FZJ!H42LP I1 -A FOR

4% ,.r in 1.0% 2:/-43% 02

inlet Outlet
Prssre Tep. 7 ( fI 1-11r~.~Rm lb. At=. PoP o- ( )

2390 25.01 562.3 400.0 11ll 752391 20.01 562.7 399.9 1172 152392 35.01 562.9 40.0 1157 1 1362393 10.02 553.3 4GO.1 149 11262394 7.01 5F3.6 399.9 1141 62395 5o1 563.9 400.0 11382396 2.01 564.9 400.0 140 1 052397 1.00 565.2 399.8 Um 11
2398 0.50 565.6 -399.8 m13s 0%2399 0.10 565.5 40.0 139 13.022400 25.00 562.2 350.2 5ti 1552401 20.00 562.6 350.1 156. 32402 14.99 563.0 350.2 1537 1515

142403 !00 563.4 350.2 3.506 14822404 6.99 563.5 350.2 1491 14672405 24.99 562.8 300.2 208 1972406 29.99 563.2 300.2 3962 19392407 14.99 563.4 300.3 1923 18992408 9.99 563.7 300.1 1889 18632409 6.99 563.8 300.3 1856 18292410 4.99 564.0 300.1 1845 18172411 1.99 564.3 300.1 1828 17972412 1.00 563.2 300.2 1829 1797-2413 0.49 563.8 300.3 1815 1788
* 2414 0.10 564.2 300.2 1815 17852415 14.97 561.6 250.0 2340 23282416 9.98 561.7 250,2 2267 22552417 6.98 561.6 250.3 2231 22-7)2418 4.98 561.9 250.4 2209 21952419 1.98 562.1 200.0 2539 25252420 1.00 562.7 200.0 2526 25072421 0.50 562.4 200.0 2516 24992422 0i0 563.2 200.0 2510 2488
- 2423 24.98 561.7 247.3 2572 25592424 19.98 561.1 239.1 2551 25432425 14.99 559.6 228.7 2546 25492426 9.99 56C.7 215.5 2569 25642427 6.99 561.1 206.6 2583 25762428 4.99 561.5 200.5 2597 25a72429 1.99 562.7 179.9 2697 26782430 1.00 558,4 174.6 2678 26892431 0.50 559.0 166.4 2728 27352432 0.09 557.4 150.1 2857 28752433A 25.00 557.5 150.1 5667 56852433B 25.00 560.8 150.1 5786 5780

2433C 25.00 560.9 ]50.2 5787 5781
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j

-nilo 2 (a=Urmed)

2433i 25.03 559.4 159.. 56-"7 5681f243Q 2D.03 559.2 150.0 5663 55674243-3 20.00 561.9 159.2 5S69 5.55
2435 -. 14.99 5558 10151 57462435 9.99 554.1 150.1 5737 57.
2437 6,49 -5. 0 15.0 5731 57P4

-__ _ 2438- 4.99 553.0 149.9 5816 5.5I2.3- -4'Q 554.7 M5.3 5216 5253
2441) 7.01 " -7 0 25001 5-532441 -0.01 555.9 21.1 4944 4562442 25,69 557.2 223,s 4725 474524-63 2o.CG 558.3 233.8 4542 A555
2444 25.01 559.2 242.1 4383 4339241.--4A 25.0 558.7 242.2 4396 44,5 T24-45 25.00 s7-5.0 2-9.8 5§ 5296
2446 2D.00 558!6 199.8 510147 ZrG0 56. 244.4 3501 351
244&- 562.1 224.8- 6221 62052449 19.99 -56.5 124.8 197 61862450 i4.99 561.9 124.8 6203 619324,485 25.01 557.6 124.9 6052 60702451 10.01 555.9 124 .Z 6196 C2262452 7 00i 554.0 124.7 6272 6315240-2 24.99 5i3.7 302.0 1sl8", 19912445A 24.99 5.55.2 2)3.5 4997 5031-24453 24.99 554.6 204.8 5028 50672448C 25.01 556.8 125.3 6473 649624-48D 24.99 555.7 129.4 6058 60892448E 24.99 556.0 128.9 6088 6U72454 1.99 557.6 130.1 6093 610-2455 0.99 558.7 129.9 6242 62532456 0.49 557.9 129.7 6277 6292

2452A, 7.01 548.9 126.0 6345 64232453 5.01 550.5 125.8 6478 65452454A 2.01 559.1 129.8 6248 62542457 7.01 559.0 203.4 3816 38232458 5.01 559.5 226.5 3814 3818
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M 3

P= in 10% W 021

inict Cit
Ztsm sp i. CEfi)

am At=. OP. 0R ________b

2324 25.00 564.1 399,5 -0 1091
2325 .20.00 564.1 400.0 1021043
2326 14.99 564.3 399.8 1074 1044 2327 10.00 564.2 400.0 1059 1030
1328 7,00 564.4 490.0 166 1035
2329 5,00 564.3 399-,7 10-' 10..
2330 2.00 564.9 399.8 1047 10142331 1.00 565.2 400.0 1061 10252332 0.50 564.5 399.9 1034 10032333 0.]11 565o2 399.8 1034 993
2334 25.00 553.1 350. 150i1 49
2335 20.00 563.3 350.2 1592 1478
2336 15.00 562.1 350.3 1498 1484
2337 10.00 562.0 351.1 145- :442

- 2338 7.00 562.1 350.2 14822339 25.00 561.5 300.s 9% 1985
2340 20.00 561.7 300.4 1948 536--2341 15.03 562.3 300.4 1 1891
2342 10.01 562.3 300.4 1879 1863
2343 7,01 562.3 300.2 1860 1344
2344 5.01 562.9 300.0 1851 183I
2345 2.01 563.8 306.2 1838 1812
2346 1.00 564.7 300.2 1848 1816
2347 0.50 564.9 300.2 1840 1806
2348 0.10 565.3 300.1 Al838 18022349 15. 563.1 249.9 :23,d
2350 10.01 562.9 249.9 2270 2250S2351 7.01 560.9 250.2 2225 2219
2352 5.01 560.9 250.2 2200 2193
2353 2.01 562.7 200.1 2542 2523
2354 1.00 56-.7 199.9 2536 2511
2355 0.50 564.0 199.8 2535 25G8
2356 0.10 564.5 200.0 2528 2497
2357 25.01 563.2 247.3 2581 2558
2358 20.0i 562.5 238.9 2558 2545
2359 15.00 562.4 228,7 2558 2541
2360 10.01 562.7 215.4 2576 2556
2361 7.03. 561.8 206.3 2585 2573
2362 5.01 562.1 200.4 2593 25792363 2.01 563.4 179.8 2701 2677

2364 1.00 564.2 15.3 2712 26822365 0.50 564.6 166.4 2779 2747
2366 25.02 561.6 124.8 6129 6117
2367 20.02 561.1 124.9 6110 6102
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Table 3 (cmitinu-Li

L-ilet Outlet

2368 25.02 560.7 1 4.3 667 6162
2369 10.03 559.6 125.0 6111 6L3

237- 7.02 559.7 124.7 i - 620223725.02 559.9 .24.7- 6201 62022372 0.10 567.7. i46.1 3015
2374 25.02 562.6 200.1 5059 5040
2374 2-.01 558.6 20.1 5037 5047
2376 25.01 560.5 3.50.0 565476-
2376 20.01 560.0 150.0 5672 5672

7 15.01 558.9 350.1 5700 B

2379 10.02 557.7 159.1 578 5734237- 7.02 558.) 3150. 5725 57395.02 558.3 150. 5823 5835
2382 5.02 559.9 3.90,3 5235 52367.02 560.2 290 80233 .. _ 5o8-6 56832383 10.02 561.1 210.1 4921 49142384 .5.01 561.5 223.6 4743 4733

- 2385 20 .01 562.l 233.9 4531 45162386 25.0i 563.0 242,1 4385 4364237 25.01 561.2 244.0 3772 3763
2388 15.01 560.3 225.5 3649 36472389 7.01 560.8 202.0 37P2 3777
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-- - - IV, SL!.T?-OMI

Dining tie past quarter, 201 enthalpy runs have been made making a total
of 2458 pulnts measured since the beginning of the project.

Considerable experirwntal difficulties were enrxuntere1 and overome during
this quarter, a fact which explains the relatively small nu-tber of valid
data points obtained. An oil leak in a wet test meter necessitated the
repieat of one set of rims (66 points). Eploratory tests have lead to
u~ififcations of the cold exit piping w.i& perit valid reamts to
be 3Mei the srib-cxoled liquid region. -7he a~aau Perates stablely
at 125*R dowm to 1 atmasphere. 7he man aauts progrm is again in full
-Si to CaCMkte the low ta1erature tcsts in the flm7 calorimeter.

z
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